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of Calculated 

Structural Feature 
Material Yield 

Airfoil 

Blade Root 

Pins 

Disk Attachment 

* Yes is indicated if the 

1 4 

VV'l.l.HA.nLV<.lu must 

True Stress 

MPa Yes or No ksi 

elastic stress exceeds the material 
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Blade-Disk Natural and 3600 RPM 

Nodal Mode 

Diameter A B D 

Resonant Ivn,,,,n.,,.. Stress for ND Mode Families 

eA Mode B ModeC ModeD 
c 
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ksi MPa ksi MPa ksi MPa ksi MPa 

Tie Wire-

Airfoil 
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Disk Attachment 
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1 

--~>I"'inite Element Ana 

Features 
- Disk 

Dynamic of Blade-Disc Frequencies 

< 0,5% Strain 

< 50% Yield 

> 0.5% Strain 

> 15,000 

1-1 

> 300 < 300 (REJECT) 

I 
Operated as: 
Peak 

< 15.000 

> 50% Yield 

> 800°F 

(> 

Meets Acceptance Criteria 

Audit Procedures and Recommended ,",clr.;e~ni:ll 

NPF Margin for Critical Modes 

<5% < 10Hz > 10Hz 

> 1010 

Criteria 

a 

1 
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1-2 

HP Bucket 
Tenon (Rivet) 

Cover (Shroud) 

'i__-- Vane (Airfoil) 

Platform 

IP (Reheat) Bucket 

Blade/Bucket Nomenclature Identification 

Steam Turbine Blade/Bucket Procurement Guidelines 

to 

LP Bucket (Blades) 

Fir Tree Root 
(Tangential Entry) 

a 

Articulated 
Linkage 

1 

1 
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3. 

4. etc. to 3 

5. to 

6. 

7. 

8. on 

1.1 

1.1.1 

• 

• 

• 

1 
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1.1 

1. 

3. 

4. 

1 1 

1 

2. 

3. 

4. 

tenon 
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tenon no U''',",VJlll1JlHH or 

no or lllClentatlorlS on 

tenon 
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1.1 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

1.1 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

1 

a 

or to 

.,-.,"'''''HVJULU measurements at no 

vane 

vane. 

to 

at 

measurements at 

an cover. 

to ensure 

to root to 

area 

treatment 

to 

1 



Main 

1.1 

1. 

2. 

3. 

EPRI Licensed Material 

Steam Turbine Blade/Bucket Procurement Guidelines 

IS to 

1 



Steam Turbine Blade/Bucket Procurement Guidelines 

1. 

or 1-1 10 

Table 1-1 
Record of Basic Dimensions from 

Number Samples Minimum 10 Samples To Be Measured 
Accuracy of SY::m::r11 Used: 

to 0.002" <"' :<: 
vjJl:::lilill:::U 

Measurement Systel Used: Model and of Commercial SY""I:::III. 

Locations Sample Numbers 1 Through 10 
Total Blade Height 

~ Maximum Blade Width 
Filet at Blade Platform 

Cover Thickness C 
Cover Width 
Cover Length 
Chamfer (Inner/Outer Edge) 

Tenon Width 
Tenon Length 

Tenon Height 
Tenon Fillet Radius 

Inlet Nose Radius at Height 1 

Profile Chord at Height 1 

Profile Thickness at Height 1 

Disch, Tail Thickness at 
Height 1 

Inlet Nose 
Profile Chord at Height 2 
Profile Thickness at Height 2 

Di~c~a~ge Tail Thickness at 
Height 2 

Inlet Nose Radius at Height 3 
Profile Chord at Height 3 

Profile Thickness at f-jeight 3 
Discharge Tail Thickness at 
Height 3 

1 
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Table 1-1 
Record of Basic Dimensions from 

Number J:iamples Minimum 10 Samples To Be Measured 
Acci of Sy"""" Used: 

to 0.002" .:~:, 

'!-''''''''''''u 

Measurement SY:;lt:III Used: Model and Type of Commercial Systel 

Locations Sample Numbers 1 Through 10 
Total Root Width 

Width Between 151 Hook 
Pair 
Width - Load Bearing 1 sl Pair 

Radius Above 1 sl Pair 

Spread - Between 151 and 2nd 

Width Between 2nd Hook 
Pair 
Width -Load Bearing 2nd Pair 

Radius - Above 2nd Pair 
..... Between 2nd and 3nr 

~~i'rt:au 

Width - Between 3fd Hook 
Pair 
Width -Load Bt;C1111 ly 3ra Pair 

Radius Above 3fa Pair 

Total Width ------""1 

1-3 
Nomenclature Used in Root Dimensional Measurements 

1 

1 1 
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2. 

3. 

4. 

5. 

1. 

2. 

3. 

4. 

5. 

1 

1. 

2. 

3. 

1 10 

1 
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aSrUHU'LJrU or 

;:-,eCltlon 1.1 1-1. 

to 
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Table 1-2 
Allowable Tolerances [1] 

Comment 

For any dimensional 

Profiles 

Platform Radii on concave and convex sides 

Root Land to surfaces 

Surface Finish Root hooks and vane 

urfaee Finish All other surfaces 

1 

1 

1 

2. 

as 

• as 

• 
3. are 

• 0 

• 
• 

4. covers, 

(1 

• 316, (1 

Hll, 316 

1-11 

1 
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6. 1 

Table 1·3 
Materials and Their Chemical Comnlo~itl 

ASTM Material Used in Bucket/Blade 

ASTM Material Used in Cover 

Material Used in Tie 

If Blades are I"r&:'",c:'tj:! and/or Are Not 

Bucket/Blade Cover Pins 

Other 

L 

1-12 

1 
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2. 

3 

Table 1-4 
of Ickets./BliadE'S and Their Mechanical 

Source of Bucket Material: 

Bar Stock? 

Bucket/Blade Cover Pins 

1. 

2. 

3. 

4. 

5. 

1-13 

1 
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Table 1-5 
t"IITllnf'!I"TII',l'Q Used in Structural 

Bucket/Blade Cover 

Table 1-6 
Additional Material 

Table 1-7 
Material ,., .. ,,,.t,,,.,,,, for Further 

Used for Life Prediction 

ucket/Blade Cover 

of SCC in Wet 

Bucket/Blade Cover 

Pins 

Pins 

*Not "1'>''''''(1 the Wilson Line 

Table 1-8 
Material P ...... n .. rti"",c: Used in Structural of Buckets 

Material "" .... 'non.'" Bucket/Blade Cover Pins 

1-14 

Disk 

Disk 

Disk 

Disk 
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pel;:Ulug, or 

,-,,,,.U'-"H 1 1.1 is 

or 

Table 1-9 
Erosion/Corrosion Protection 

Planned Treatments Bucket/Blade 

Yes No 

Yes No 

Yes No 

Yes - No Est. 

of Procedure: 

* cover, airfoil disk attachment 

1 

1 

1. to 

2. as 1 

1-15 
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3. 

4. 

5. 

6. 

1 

1. 

2. 

3. 

4. 

1. 

2. 

1 16 

Exit 
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Table 1·10 
of Calculated .... T."''''''u Stresses 

Pr"nr.,un Used: 

Tenon* 

Airfoil 

Airfoil-

Blade Root 

Disk Attachment 

* If not 

1 1 

Max 
Elastic Stress 

ksi 

Revision # 

elastic stress exceeds the material 

1. or 

2. stress 

&·(Y·E 

1 

In 
(Y 

&= + 
E 

3. tme two 

4. mean stress on tme not 

1·1 

1·2 

stress 

1-17 

1 



Steam Turbine Blade/Bucket Procurement Guidelines 

1. 

2. 

1 

l. 

2. 

3. 

Table 1~11 
Calculated True Stress in Identified 

Structural Feature 

Cover: 

Tenon* 

1 

2 

c arc 

1-18 

of Local 

Max 
Elastic Stress 

ksi 

formula from 

at 11 

to 

True Stress Local 
ksi Yes or No 

lrolYlolnf 6.4.1 

1 

1 
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Table 1~12 
LCF Crack Initiation Life for Identified ... ""n'<1'" of Local 

Structural Feature 

Cover: 

Tenon* 

Disk Attachment 

* If not indicate with NA. 

True Stress 
ksi 

Plastic Strain Est. ST'''''' .• STnn 

If 

1 1 
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1.7.1 

2. 

3. 

1. 

1 

2. 

3. 

4. 

1 

resonance 
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Table 1-13 
Blade Disk Natural 

Nozzle 

:requencil Shown Are: 

Nodal Diameter Number Mode A (Hz) Mode B (Hz) Mode C (Hz) Mode D (Hz) 

Nodal Diameter # 0 

Nodal Diameter #: 1 

Nodal Diameter # 2 

Nodal Diameter #: 3 

Nodal Diameter # 

Nodal Diameter #: 5 

Nodal Diameter # 6 

Nodal Diameter # 7 

Nodal Diameter # 8 

Nodal Diameter # 9 

Nodal Diameter # 10 

Table 1-14 
Modes with Less Than 15 Hz ,,,,,.,,,n,,n of from Resonance 

ND Mode Nearest 

Mode Hz 

Mode Hz 

Mode Hz 

Mode Hz 

Hz NPF Hz 
NPF _______ Hz NPF Hz 

1 
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1. 

2. 

3. 

4. 

1 

1. 

2. 

3. 

4. 

.1. 

1 
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1. 

1. 

2. 

Table 1-15 
Resonant 

Cover: 

Tenon 

Airfoil 

Airfoil-

Blade Root 

Disk Attachment 

1 1 

1. 

2. 

EPRl Licensed Material 

Steam Turbine Blade/Bucket Procurement Guidelines 

Stress for the First Four Nodal Diameter Mode Families 

q is 
CIS 

Cc IS 

fA. IS 

OJ IS 

as or cut assume a 

1-5 

1 

1 
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1. 

1. 

2. 

3. 

4. 

1 

Table 1-16 
Estimated Oetuned 

NO Mode* 

Stress for Each Mode 

Mode A 

Stress** 

Cover: 

Tenon* 

Blade Root 

Disk Attachment 

**Calculated 

stress 

t 
bare 
1-17. 

Uo IS mean stress. 

IS 

1.7.4 

1-6 

8 16 a 
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5. 
it 

6. an 

1 

1. 

to on stress mean 

1-7 

ad IS stress. 
0'0 IS mean stress. 

3. a 10Hz nearest use 

4. 1 

5. to 

6. 
on 

7. 1 17 as to 

1 

1 
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Table 1-17 
Estimated HCF Initiation Life for Modes < 10 Hz From Resonance 

Stress Mode @ Mode @ Mode @ 

For Each Mode 

Cover: 

Tenon* 

**Calculated 

1. 

2. 

3. 

4. 

1 

1 
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1. 

2. IS 

1. IS n-rr."t",,. 

2. a 

1 

2. 

1 

1 

1. tests 

2. 

3. 

1 

1 
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4. 

5. 

6. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

1 

Table 1~18 
Record of 

Target ( ± 2%) 

Measured Blade #1 

Measured Blade #2 

Measured Blade #3 

Measured Blade #N 

on 

Tests for Individual Blades 

Mode 1 Mode 2 

Hz 

Hz 

Hz 

Hz 

Hz 

to ,,,,,·tH,n 

Mode 3 Mode 4 

Hz Hz Hz 

Hz Hz Hz 

Hz Hz Hz 

Hz Hz Hz 

Hz Hz Hz 

at 

measurements at no 

at zero 
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1. 

2. 

3 

1. 

2. 

3. 

4. 

Table 1-19 
Record of 

(± 

Measured Blade #1 

Measured Blade #2 

Measured Blade #3 

Measured Blade #N 

EPRI Licensed Material 

Steam Turbine Blade/Bucket Procurement Guidelines 

o 

are or 

Tests for Installed Blades/Blade 

Mode 1 Mode 2 Mode 3 Mode 4 

Hz Hz Hz Hz 

Hz Hz Hz Hz 

Hz Hz Hz Hz 

Hz Hz Hz Hz 

Hz Hz Hz Hz 

1 1 
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1 

Table 1~20 
TAlrmi,nnlnnl\l Alternatives for Turbine 

Blades and Parts Alternative Terms 
Hr"-!'In,,,., blades Buckets 

attachment 
Blade tail 

Blade base 
Blade airfoil 
Pin and 
Fir-tree Dovetail 
Pins 
Tie wires 
Shrouds 
Tuned blade 
Tenons 

tenon rivet 

Blades and Parts Alternative Terms 
Nozzles 

Nozzle chests 

"\I'M<:I'/<> of discs 
Disc-rim blade attachment 
Blade slot 
Seal 

1 
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1 10 

of Materials r.nml4nnl'llv Used for LP Blades 

Element 12% Cr Stainless Steels Titanium 

AISI or 
AISI403 AISI410 X20CrMoV121 X20Cr13 .. 

Designatiol 
luer,,;:: •• .,;} , ... , .......... Ie} 

Carbon 0.15±0.005 0.15±0.005 0.22 0.19 0.020-0.040 

Manganese 1.00±0.030 1.00±0.030 0.40 0.53 

PhU:::'JJIIUrus 0.04±0.005 0.04±0.OO5 0.017 0.Q17 

Sulfur 0.03±0.OO5 0.03±0.005 0.004 0.013 

Silicon 0.50±0.050 1.00±0.050 0.38 .024 

Chromium 
11.5-13.0 11.5-13.0 

12.4 13.3 
±0.150 ±0.150 

Molybdenum 0.49 0.03 

Nickel 0.60±0.030 0.96 0.43 

I Tungsten 

Vanadium 0.28 
I ••.. o~ n 

Copper O. 
Aluminum t:>" "'.6 

Oxygen 0.12-0.20 

Hydrogen 0.002-0.006 

Iron 0.100-0.008 

Titanium Balance 

1 

1 
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Used for LP Blades 

Element Prec'nlt.,.tl"'''-''iardene, Materials Duplex Steels 

17-4 PH 15-5 PH 13-8 PH 
Ferralium 

255 
AISI or X3CrMnNiMoN 
Europp ", X5CrNiMoCu145 X3CrNiMoAI1382 2264 
n AISI630 {I;;;ACllnple} (Exao·til",} 

AISI 
...... "'.l:I! •• d .. Ui 

(EAa.nple) 

Carbon 0.07 max 0.04 0.03 0.04 max 0.02 

Manganese 1.00 max 0.42 0.03 0.80 5.6 

Phospl 0.03 max 0.024 0.004 0.007 

Sulfur 0.03 max 0.010 0.003 0.002 

1.00 max 0.42 0.04 0 8 

ium 15-17.5 14.5 12.7 .8 

denum 0.50 max 1.75 2.22 1 

I 3-5 4.83 8.47 3.8 

Niobium 0.32 

Tungsten 

Vanadium 

Columbium 

Columbium + 0.15-0.45 
Tantalum as 5X 

0.45 max) 

r::nnnAr 3-5 1.52 0.01 1.7 

Aluminum 1.04 

Oxygen 

nyurogen 

Nitrogen 0.17 0.33 

Iron 

ium 

1 
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Table 1-22 
Mechanical ... rr'""'rT""" of Materials Used for LP Turbine Blades 

760 950 867 
(110) (1 (1 

585 1070 88 674 
(1 (1 

23 10 13 27 

60 41 

225 375-438 

Endurance Limit 550 520 
MPa 

1 

1 
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Table 1~23 
....... ,......... and Pr/"'n"'rtil~~ of Materials Used for HP Turbine Blades 

Element 

Carbon O.22±O.O20 

0.69±0.030 

O.O2±O.OO5 

0.03±0.005 

0.50±0.050 

11.5-12.5 ± 0.150 

0.93±0.050 

0.76±0.030 

0.97±0.050 

Vanadium 0.21±0.050 

Thallium 

795 
(115) 

13 

25 

293-341 

at 2.14-2.34 
(15.5-17) 

0.10 

0.03 

0.003 

1.00 

16.0 

13.5 

2.80 

0.50 

538-732 
635-830 
Hot & cold formed 

248 Quenched 
442 Hot & cold formed 

30% Quenched 
5% Hot & cold formed 



Table 1a 24 
Materials 

LP Rotor 

LP Disc 

or 

HP Disk 

Ixil 
EPRI Licensed Material 

Steam Turhine Blade/Bucket Procurement Guidelines 

Used in the Construction of Rotors 

Generic Name 

2.0 NiMoV 

2.5 NiMoV 

2.5 NiMoV 

3.5 NiCrMoV 

20 Mn 5 

24 Ni 4 

24 Ni 12 None 

22 NiCrMoV 12 None 

2.8 NiMoV Grades B & C 

3.5 NiCrMoV A471, Classes 1 to 3 

1 CrMoV 

1 CrMoV 

12 CrMoV 

12 CrMoV 

-20 CrMoV 12 1 

-22 CrMoWV 12 1 

30 NiCrMoV 5 11 

1 CrMoV A471 , Class 5 & 10 

26 NiCrMoV 11 5 None 

1 
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Table 1-25 
complositio,n and P" .. ,"",,,till"O:: of 

Sulfur 

Nickel 

Chromium 

FATT 50 max 

Min. 

Brinell Hardness 

Notes: 
1 ASTM 

2. 

3. 

4. 
5. 
6. 
7. 
8. 0.2% offset. 

1 

Used Rotor and Disk Materials 

0.28 max 

3.25-4.00 
1.25-2.00 

0.05--0.15 
Note 4 and 7 

Note 4 

725-860 
(105-1 

620 

18 
17 

52 
50 

-rc 
61.2 

LP Disc 
3.5 NiCrMoV 

, Class 

0.28 max 

0.70 max 

0.012 max 

0.1 

2.0-4.0 

0 

0.20--0.70 

0.05 min 
Note 7 

47 

-18°C 

61.2 

for Vacuum-Treated Carbon and 

for Vacuum-Treated Steel 

for Martensitic Stainless Steel 
Service. 

to minimize embrittlement. 
0.10 max. 

0.40 % Mo may be 

0.20-0.25 

0.5-1.0 

0.05 max 

0.50 max 

0.5-1.0 

11.0-12.5 

0.90-1.25 

0.20-0.30 

0.90-1.25 

965 
(1 

760 
(110) 

13 

30 

11 

302-352 

Steel for 

for Turbine 

and 
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Table 1~26 
of Selected Rotor Materials 

Rotor Material Din C Si Mn P S Cr Mo Ni V W 
Wks. 
No. 

20 Mn 5 1.1133 0.17- 0.30- 1.00- 0.035 -
0.23 0.60 1.30 

24 Ni 12 - 0.25 - 0.90 - - - - 3.0 - -
nom nom nom 

22 NiCrMoV 12 0.25 - 0.47 .50 0.40 2.80- 0.11 
nom nom - 3.20 

2.00 0.60 

26 NiCrMo 11 5 1.2726 0.22- 0.30- 0.20- 0.03 0.03 0.60 0.20 .30- 0.15 0.20 
0.30 0.50 0.40 - 1.60 

0.90 0040 

X20 CrMoV 12 1 104922 0.17- 0.50 1.00 0.030 0.030 10.0 0.80 0.30- 0.25-
0.23 - - 0.80 0.35 

12.5 1.20 

X21 CrMoWV 12 1 1.4926 0.20- 0.50 0.30- 0.25 0.20 11.0 0.80 0.30- 0.25- 0.30 
0.26 0.80 0.80 0.35 

12.5 1.20 

24 Ni 4 1.5613 0.20- 0.15- 0.60- 0.035 0.035 0.30 1.00-
0.28 0.35 0.80 1.30 

24 Ni 8 1.5633 0.20- 0.15- 0.60- 0.035 0.035 0.30 - 1.90-
0.28 0.35 0.80 2.20 

30 NiCrMoV 5 11 1.6946 0.28- 0.30 0.15- 0.015 0.018 1.20 0.25 2.4- 0.05- -

0.32 0040 - 3.1 0.15 
1.80 0045 

26 NiCrMoV 14 5 1.6957 0.22- 0.30 0.1 0.015 0.018 1.20 0.25 3.4- 0.05- -

0.32 0040 - 4.0 0.15 
1.80 0.445 

21 CrMoV 511 1.8070 0.1 0.30- 0.30- 0.035 0.035 ~ 1.00 0.60 0.25-
0.25 0.60 0.60 0.35 

1.50 1.20 

1 



Main 

Steam Turbine Blade/Bucket Procurement Guidelines 

1.1 

Plastic Strain-Life Curve: Low Cycle Fatigue 

Life, Reversals to Failure, 

Stress-Life Curve: High Cycle Fatigue 

Ufe, Reversals to Failure, 

Total Strain-Ufe Curve 

<!) 
"0 

:E1 0.1 C. 
E « 
c 
.~ 0.01 
ci5 

0.0001 L-_..l.-_-'-_--l __ .L-_-'-_--'-_-::..I 
100 101 

Ufe, Reversals to Failure, 

1-4 
Definition and Formulation of Stress and 

Montonic Properties 

Elastic Modulus ................................ E 
Yield Strength ................................... Sy 
Tensile Strength ............................... UTS 
Reduction in Area ............................. %RA 

True Fracture 
Hardening r.n'~ffilci"rll 
Strain Hardening Exponen1.. ............ n 

Cyclic Properties 

Fatigue Strength Coefficient 
Fatigue Strength Exponent .............. b 
Fatigue Ductility 
Fatigue Ductility Exponent ............... c 
Cyclic Hardening Coefficient ............ K' 
Cyclic Strain Hardening Exp. 

Life Curves 

1 1 
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Table 1-27 
Pl'l'"ln""rtl,,'O::: for 120/0 Cr Stainless Steel 

Notes 

403 strain rates 

403 932 0.128 Lower strain rates 

403 1172 0.125 

410 1472 0.143 10/0 

410 1472 0.218 10/0 

422 1216 0.093 

422 1249 0.099 Lower strain rates 

I 1 11 
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1. 

2. 

3. 

4. 

5. 

EPRI Licensed Material 

Table of 

AND 

1.1 

1.2 Minimum 

1.3 Other 

1.4 

1.5 

1.6 for Award 

1.7 Information 

1.8 Contacts 

DESCRIPTION 

3.1 of Unit 

3.2 Issues with Present Row 

4.1 General and Standards 

4.2 Materials 

4.3 Part 

4.4 Erosion 

4.5 Finishes 

4.6 Criteria 

4.7 Root Tolerances 

4.8 

4.9 Moment 

4.10 of Parts 

4.11 and Coordination 

4.12 Removal of Row 

4.13 

4.14 

4.15 

Part 1. 

Part 2: 

3: 

of Disk and of Row 

of New Row 

and Conditions of Purchase 

and Documentation 

of """''''IJ'.<;;<' 

UNIT 

Turbine Bucket 

I 1 1 



1. 

1 1 

1.2 

Turbine Bucket 

1. new row must 
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Turbine Bucket 

I 1 1 



Turbine Bucket 
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3.1 
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Turbine Bucket 
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Turbine Bucket 
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1. 

2, 

tears are 

EPRI Licensed Material 

tenon 

Turbine Bucket 
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or 

to 
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no 
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I 1 



EPRI Licensed Material 

Turbine Bucket 

OperalTlCIll so as not 
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5. 
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EPRI Licensed Material 

Turbine Bucket 

PART 1: 

Please be attached. 

1 Breakdown Prices in 
Dollars 

a. buckets and all attachment hardware $ 
b. buckets with all hardware $ 
c. $ 
d. for bucket removal $ 

$ 
$ 
$ 

h. Additional costs: Itemize $ 
Total 

i. for $ 
j. for $ 

Total $ 

Yes No 

i c. 
If no to 

. 3 Minimum AccelPtaln Yes 

a. Modified 

b. nozzles and 

c. includes an erosion shield. 

d. First four modes of vibration maintain 10-hertz from resonance. 

If no to of the 

4 Y~ 
'r---r-----, 

a. new 

If so, indicate what % 
b. Is shot to be "o."t,'''n"I 

I 1 



EPRI Licensed Material 

Turbine Bucket 

PART 2: SCHEDULE OF DELIVERABLES AND 

indicate when to 
""'"""" """""""""""" " 

Week Schedule for n"",liul"'lI'\I and Installation 

1 a. Placement of order bucket or details of bucket 

b. Selection and or bar stock materials 
I-----j 

c. Manufacture of buckets and attachment 
f------I 

d. number. 
1----1· 

e. 

i. 
I-----j 

f------I 
j. 

k. 
1-------; 

I. 

m. 
I-----j 

n. Installation of new row 
I----~""" 

lspeCllOn of new row 

and moment 

Selected carrier. Date of List of 

Checklist of 

L-1 row 

number. 

on final actions na •• nFlrn 

on final actions n"'t"Tnrlm 

balance of new row and criteria. 

criteria. 

18 

lan,-S[)eE!O balance of unit 

Attachments to Part 2: The 
1. 

2. 
3. 
4. 

Inlllllnn documentation should be attached to Part 2 as 
will n",."tnrlm 

SDElCtllDnS that the disk 

balance the rotor with the new row 

of 



PART 3: 

Yes No 

1 
2 

3 
4 

5 

6 

7 

8 

~~~ 

9 
i 

10 
11 
12 

13 
14 

15 

16 

EPRI Licensed Material 

Turbine Bucket 

a checklist of criteria identified in .... o'r'Tlr'n 

to ,nrU,..."ta with these 
should be referenced and as an attached to this checklist. 

Presented in 
Provide a sample bucket or the geometry for an independent examination. which.) 

Buckets are to be manufactured from AISI 403 stainless steel. (If other, indicate materiaL) 

Erosion shields are to be manutactured from Stellite 6B material. 

Provide test certificates to show conformance of material and chemical properties. 

Parts are to be numbered for reference. 

Erosion shields shall contain no residual stress and preserve the aerodynamic shape of the airfoil. 

If brazed, the filler strip shall not exceed 0.002" to 0.004" in thickness. 

Resonant node points of fundamental modes are not to occur at the end of the shield. 

Erosion shields are be tested for proper fusion. 

Shot peening/coating is to be where.) 

Final finish of all root fillet radii will achieve a 64-microinch surface or better. 

Final finish of airfoil surfaces will achieve 70-80 microinches or better. 

Radial alignment and pitch are to be checked and shown to be within allowable limits set the supplier. 

Tie wire hole alignment is to be checked and shown to be within the criteria set the supplier. 

from erosion shields is to be checked and shown to be within allowable limits set by the supplier. 

No airfoil shall be welded or without written agreement of the buyer. 

Roots will be properly sized to conform with disk attachments so that no gap exceeds 0.002". 

Gaps under a cover band will not exceed 0.005" on the inlet edge or 0.003 inches on the edge. 

If an integral cover is used, the supplier will state the maximum and minimum allowable gaps at zero rpm. 

"n'~~l1~'An by the supplier. 

"n",..ifi"rI by the supplier. 

n",-fn'm~,rI in a pit or from another plant site. 

Buckets will be moment weighed and chartered for installation to minimize out-of-balance forces. 

Provide a part number listing and other information to ordered supplied parts. 

Provide drawings necessary to support field installation of the row. 

Provide a checklist of tools, and technical in advance of all site work. 
Provide a checklist of tests to be during bucket removal, wheel and 
,,,<:n!'!''''''ln bucket and of the rotor. 

Provide the plant with a report of damage or wear to the L-1 disk before and after removing the buckets. 

During insertion, the procedure used will maintain a interference fit between adjacent buckets. 

before the insertion of the notch bucket. The thickness of the notch 
to the plant. 

In"n",~torln will ensure that no tenon heads have steps or indentations on their surface. 

If an integral shroud is used, all gaps between adjacent covers will be checked, recorded, and supplied to 
the along with the acceptance criteria. 

Balance the rotor and install proper weights. 

"As left" vibration and along with slow-speed ounce-inch unbalance at each 
plane are to be reported and 
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